Variation in femoral length is associated with polymorphisms in RUNX2 gene.
Bone size is an important determinant of bone strength. Although it is well established that bone size traits are under the strong genetic control, genes involved in their determination are poorly characterized. The major objective of the present study was to test hypothesis of possible association between three RUNX2 SNP polymorphisms (rs2819858, rs1406846, rs2819854) and anthropometrical femoral length (FEML). In addition, the possibility of association between anthropometrical tibial length (TIBL) and stature and chosen RUNX2 polymorphisms was tested. The study was conducted on 265 nuclear families comprised of a total of 904 individuals. DNA samples were available for 705 individuals, belonging to 212 nuclear families. Three different transmission disequilibrium tests (TDTs), population-based and pedigree-based (PDT) association analyses were implemented in order to test the working hypothesis. The results unambiguously and consistently demonstrated significant association for FEML regardless of the specific polymorphism tested and type of analysis implemented. The P values obtained by TDTs ranged between 0.0155 and 0.0007. The effect of RUNX2 polymorphisms was estimated to explain 1.9% of the total FEML variation after adjustment for sex and age. The data suggested that the strength of association between RUNX2 polymorphisms and FEML may be higher in females (P = 0.007) than in males (P = 0.046), according to PDT. Conversely, no reliable evidence of association between RUNX2 polymorphisms and either TIBL or stature was found. For the first time, the evidence of association between RUNX2 polymorphisms and FEML was provided. The results of the present research contribute to the deeper understanding of the genetic architecture of femoral size and introduce the issues of site and sex dependency of the extent of RUNX2 effect. Further studies are required to confirm our findings, specifically focused on clinically oriented sites of skeleton, like femoral neck.